This study examines empirically the extent to which the frequency of interim financial reporting affects stock price volatility over the course of the fiscal year in four countries with different interim reporting regimes: the United States and Canada with quarterly reporting, and Great Britain and Australia with semi-annual interim reporting. It is hypothesized that, in the tradeoff between timeliness and predictive value of the interim reports, semi-annual interim reporting will lead to lesser price volatility after accounting for other potential influences. Results found support this hypothesis, with price volatility much lower in Great Britain (and to a lesser extend Australia) than in the United States and Canada. The results support the conclusion that quarterly interim financial reporting appears to induce greater capital market volatility than semiannual reporting.
I. Introduction
The International Accounting Standards Board (IASB) issued in 1998 International Financial Standards No. 34 (IAS 34) on interim financial reporting to be effective from July 1, 1999. The stated objective was "to prescribe the minimum content of an interim report and to prescribe the principles for recognition and measurement in financial statements presented for an interim period." (IAS 34. ) . The Board was careful not to mandate any specific interval for interim reports. Instead, it referred such matters to be decided by "national governments, securities regulators, stock exchanges, and accountancy bodies." (IAS 34.1) The choice of interim financial reporting frequency pits timeliness (resulting from higher frequency) against earnings measurement accuracy (resulting from longer measurement period). In principle, given advances in information technology and distribution, the reporting interval could be as frequent as monthly. In practice, in countries where the issue has been considered, the choice has been principally between quarterly intervals (as in USA and Canada), and semi-annual intervals (as in Great Britain and Australia).
The choice of interim reporting intervals could be important in achieving greater efficiency in the capital markets for two reasons. First, more frequent interim reports could mean that security prices reflect the latest firm-specific information, leading to more efficient security pricing. Second, to the extent that more frequent interim reports force firms to make estimates in situations where more informed estimates are available only with the passage of time, the more frequent interim reports may be subject to more error (as viewed from the annual report standpoint). Thus, investor response to the more frequent interim reports may induce greater volatility in security prices. The focus on the more frequent firm-specific reports may cause investors to fixate on the specifics of the report and give lesser weight to the wider macroeconomic factors that may presumably affect the longer-term performance of the firm.
The purpose of this study is to evaluate which of these two potential effects of interim reporting frequency has the most empirical support. Specifically, we examine the relative volatility of stock prices in the four countries to assess whether, over the course of the fiscal year, prices are more or less volatile in the semi-annual reporting countries or in the quarterly reporting countries. Because accounting regulators in countries following international accounting standards have discretion under IAS 34 to choose the interim financial reporting interval, we believe this topic to be of substantive importance and a worthwhile research question. Naturally, in such a study, adequate consideration must be given to all other factors that could conceivably affect the volatility of stock prices in the countries examined.
In the next section, we first provide a brief history of the evolution of interim reporting and an overview of the issues involved in preparing interim reports. We also discuss why both the basis on which the reports are prepared and the reporting frequency are potentially important to investors. In the subsequent Section III, we describe the model we used to evaluate the empirical support behind the two views. We also describe in this section our data sources and operational measures. In Section IV, we present the results of the stock price volatility tests, along with the results of sensitivity tests. Our conclusions are presented in the final Section V.
II. History and Issues Involved in Interim Financial Reporting Frequency
We provide in this section a brief historical review of the evolution of interim financial reporting. We then discuss the major issues involved in the choice of interim reporting frequency, and why reporting frequency might be expected to affect price behavior in security markets.
Historical Overview
Prior to the issuance of IAS 34, different practices had evolved in different countries regarding both reporting interval and the principles and practices applied to interim reports. 1 The country with the longest experience in mandated interim financial reporting is the United States.
As early as 1910, the New York Stock Exchange is reported to have advocated the preparation of interim statements (Taylor 1965 (Taylor, 1965 In APB No. 28, the decision made was to require that interim reports be prepared on a quarterly basis using the "integral" approach to interim reporting.
Concurrently with the developments in the US, other countries had perceived the need for more timely financial reports than annual ones. Although the London Stock Exchange had long included among its listing requirements the production and distribution of interim financial reports at semi-annual intervals, accounting regulators in Great Britain formally adopted such interim reporting rules only in 1997. The Accounting Standards Board of Great Britain's
Statement on Interim Reports and their Statement on Preliminary Announcements (issued in
July 1998) provided voluntary "best practice" guidelines intended to supplement the guidelines of the London Stock Exchange. In Australia, although semi-annual interim reports had been required by the securities laws since the early 1970s, the formal requirement to produce interim financial statements at semi-annual intervals was first promulgated as Australian Accounting ************************************** Insert Exhibit I here ************************************** As the results in Exhibit I indicate, of the 34 countries surveyed, 12 (35 percent) followed a quarterly reporting regime, while 22 (65 percent) followed a semi-annual reporting regime.
Moreover, in terms of the timing of the reports after the end of the quarter, those following a quarterly reporting regime had a mean lapsed time of 42 days versus 105 days (mode of 90 days) for those following a semi-annual reporting regime. These results demonstrate clearly that those countries who choose a quarterly reporting regime are much more concerned about the timeliness of the interim reports. Those countries opting for semi-annual reports appear to be more concerned with accuracy, with many of them requiring greater disclosures and/or partial external audits or review by auditing committee. However, the countries opting for semi-annual interim reports also include more developing countries where it may not be feasible for companies to generate quarterly reports.
Issues Involved in Interim Financial Reporting
There are two principal issues involved in any consideration of interim financial reporting:
(1) the basis on which the reports are prepared, and (2) the frequency with which the reports are released. With regard to the first issue, there are two options: the discrete basis, and the integral basis (Shillinglaw 1965) . Under the discrete basis, the interim report is prepared as if the earnings to be measured are for a discrete accounting period independent of the earnings of other periods. Under the integral basis, the interim report is prepared as if the earnings to be measured is merely "a preliminary and partial approximation of the income attributable to the current year" (Shillinglaw 1965, p. 224) .
Note that, in a real sense, annual financial reports are also interim reports prepared on a discrete basis. After all, the going concern assumption underlying normal financial statements assume reporting entities have indefinite lives. So the division of this indefinite life into annual intervals constitutes an arbitrary division that has evolved into a generally accepted practice for two reasons. First, the annual interval was deemed sufficiently long for many of the uncertainties (arising from random as well as seasonal factors) to have averaged out such that the accumulated results could be used to both assess past performance and to predict the future results for the same time interval. Second, on cost-benefit grounds, the annual interval was seen as an ideal interval over which complete financial statements could be developed and audited at reasonable cost.
From the standpoint of the capital markets, note that technological developments over time can erode the validity of that argument. Specifically, with recent advances in information technology and developments in continuous auditing (Helms 1998; Clark 1989) , it is conceivable that audited (or partially audited) financial statements could be released at even monthly intervals. Thus, the real question involved in the determination of the appropriate frequency of interim reports is the potential utility of such reports. That issue would appear to be inextricably linked to what basis is used in the preparation of the interim report.
The principal arguments in favor of preparing external interim reports on a semi-annual rather a quarterly basis are the following: (1) quarterly reports are likely to be unreliable predictors of the full fiscal-year results due to seasonal factors that cannot always be successfully de-seasonalized by external users of the financial statements; and (2) many of the period cost allocation problems involved in preparing interim reports can be mitigated in the context of semi-annual reports but are exacerbated when quarterly reports are prepared.
Significantly, both Great Britain and Australia chose the discrete basis for preparing the semiannual interim reports.
On the other hand, the evolution of interim reporting in the United States from semiannual to quarterly reporting appears to be based on the beliefs that: (1) the benefits to investors of the greater timeliness of the quarterly statements outweigh any potential problems of predicting the full year results from the quarterly reports; and (2) the period cost allocation problems involved in preparing quarterly reports can be mitigated by preparing the interim report on the integral basis. Thus, APB Opinion No. 28 mandated the integral approach, and this view was reaffirmed by the Financial Accounting Standards Board in FASB Interpretation18.
Both opposing views of the desired frequency of interim reports have as their underlying premise the efficiency of the capital markets in terms of security prices quickly reflecting their fundamental values. The proponents of the quarterly reporting basis see the greater timeliness are as more likely to lead to stock prices more quickly reflecting the economic fundamentals of a firm. The proponents of the semi-annual reporting intervals see more noise being introduced into security prices by what they perceive to be potentially misleading quarterly reports (in terms of predictive ability), and prefer to delay the report in order to ensure greater "predictive accuracy". Thus, the issue of whether capital markets are best served by quarterly or semiannual interim reports is ultimately an empirical question. 
Key Accounting Areas Where Interim Reporting Frequency Matters
If we start from the premise that the investors make decisions using annual periodicity in order to average out seasonal factors, then the fundamental issue involved in the choice of an appropriate interim reporting interval is the predictive value of the interim report in projecting the full fiscal year's results. This requires an examination of the accounting issues involved in preparing interim financial statements, and potential problems that might arise in permitting an external financial statement user to extrapolate the interim report to the full year results. After a careful review, we have identified eight potential problem areas. To facilitate the discussion which follows, Exhibit II lays out the areas and the major problems which arise for both quarterly and semi-annual interim reports. For the sake of brevity, we provide only a brief summary of each point made in the exhibit. ******************************************* Insert Exhibit II here ******************************************* As outlined in Exhibit II, one of the major accounting areas which pose a challenge is product costing, specifically the issue of the choice of a denominator basis for allocating manufacturing overhead. If the interim statement is prepared on the discrete basis, the ability to project the quarterly earnings to the full year will be severely impaired. This problem is significantly greater when quarterly denominator volumes are used than is the case for semiannual volumes. On the other hand, using the integral basis (i.e., adopting an annualized denominator volume) for the interim report will likely lead to substantial adjustments in the fourth quarter, if the actual annual volume departs significantly from the annual denominator chosen.
Other areas identified in Exhibit I are manufacturing cost variances (other than denominatorrelated), inventory valuation (particularly reversible interim LIFO inventory liquidations and also the Lower of Cost or Market rule), the treatment of period costs, spending on intangible assets, employee compensation and fringe benefits based on annual formulae, income tax expense, and the application of the materiality principle. The gist of the analysis in Exhibit I is that, generally speaking, quarterly reports prepared on the discrete basis pose significantly great difficulties for an external financial statement user to project to the full year results. Quarterly reports prepared on the integral basis mitigates the problems identified, but the fourth quarter results are likely to be virtually useless as an independent measure of earnings for that discrete period since significant "catch-up" adjustments will be needed to reconcile the prior three quarters results to the full-year results. Finally, the semi-annual reports significantly mitigate all of the accounting problems identified. There is no clear-cut preference of the discrete basis over the integral basis in the case of semi-annual reporting.
In summary, the analysis above suggests that investors in countries with quarterly interim reporting are likely to behave differently than investors in countries with semi-annual interim reporting over the course of the fiscal year. The greater timeliness of the quarterly reports is likely to be associated with greater investor responsiveness to firm-specific developments. But to the extent that seasonality and other random factors in the quarterly reports cannot be sufficiently adjusted for by investors in those countries, greater stock price volatility may result.
Whether or not this is the case is an empirical question with which this study is concerned.
III. Methodology of Study

Hypotheses Tested
The earlier discussion suggested that predictive value of interim financial reports as a function of reporting interval would depend on the extent to which investors are able to relate the fundamentals of a firm to macroeconomic indicators and other sources of information.
Specifically, in an international comparison of capital market volatility under different interim reporting regimes, the availability of sources of information other than accounting reports may play a vital role. It is conceivable that the timeliness of the quarterly reports of the North American reporting regime is offset by greater difficulty in extrapolating the quarterly results to the full year, thus leading to higher volatility of stock prices. Furthermore, it is possible that the lack of the more timely quarterly reports may have forced investors in Great Britain and Australia to place greater reliance on the relationship between the fundamentals of a firm and macroeconomic indicators. If so, stock price movements will tend to be more restrained, leading to less volatility in stock prices.
On the other hand, it is well known that financial analysts prefer the more timely reports on the grounds that it helps them to predict the full year's earnings. Lacking access to the more timely quarterly reports, financial analysts in countries with semi-annual interim reporting regimes may rely more on macroeconomic indicators to estimate the full year's earnings. This may introduce more earnings forecasting error and greater price volatility over the course of the year. Strictly speaking, this information disadvantage should exist only for the two periods (first and third quarters) where the quarterly reports are uniquely available. However, quarterly reporting also provides more data points, so the information advantage may carry over to other months surrounding the release dates of the quarterly announcements.
This discussion thus leads to the following null and alternative hypotheses: 
Control Variables and Data Source
The hypotheses presented presented above make reference to theoretically significant factors as variables whose influence need to be controlled for before the effect of the reporting interval can be evaluated. For the purposes of this study, eight variables were identified as potentially significant. These variables are (1) long term interest rates (LTINT), (2) exchange rates (EXRATE), (3) the growth rate of the Gross Domestic Product (GDP), (4) the producer price index (PPI), (5) the stock market as a whole (MKTIDX), (6) the relative profitability of the firm within the country (PFTY), (7) the relative size of the firm within the country (SIZE), and (8) industry membership.
The first four variables are macroeconomic variables that have direct valuation implications. Long-term interest rates are related to the cost of capital that serves as a discount factor in present value models of firm value. The producer price index and the domestic currency exchange rate are both economic factors that can influence prices in the domestic capital market through changes in inflationary expectations and the export competitiveness of domestic firms. The growth rate of the Gross Domestic Product directly measures changes in the level of domestic economic activity and may thus influence investor perception of the rate of profitability in the domestic economy. The domestic capital market index was introduced as a control variable to proxy for possible differences in "noise trading", "momentum trading", and other speculative activities that may differ systematically in an international context. It has been established in the literature that, within any domestic economy, the level of investor interest can be represented by the relative profitability and relative size of firms (Atiase 1987; Kross and Schroeder 1989) . That is, larger firms and relatively more profitable firms tend to generate the most professional analyst coverage and consequently investor interest.
Increased level of professional coverage means that the information environment of the firm would be higher than other firms with less coverage. Consequently, the stock prices of relatively large and more profitable firms within any given country are likely to be less volatile in response to the information in interim reports. Table 1 presents the specific operational way in which these variables were measured. *************************************** Insert Table 1 here *************************************** The individual firm-level data for this study were obtained from Standard and Poor's Global Vantage. The month-end stock prices were available for 6,231 firms, of which 3,965
were from the USA, 310 from Australia, 540 from Canada, and 1416 from Great Britain. The macroeconomic data were obtained from the respective statistical offices of the respective countries as named in Table 1 .
Regression Model
To evaluate the hypotheses of interest, the following equation was estimated, using pooled cross-sectional time-series approach:
where CV_PRICE = coefficient of variation of stock price for firm i computed over 12 months using month-end prices; DUM YR = dummy variable for the year (1991 to 2001); IND K = dummy variable for industry (using 2-digit NAICS codes); CV_LTINT = coefficient of variation of long-term interest rates computed over 12 months using the 10-year Government bond yields at month-end; CV_PPI = coefficient of variation of the producer price index; CV_EXRATE = coefficient of variation of exchange rates for the domestic currency; CV_GDP = coefficient of variation of the growth rate of Gross Domestic Product; CV_MKTIDX = coefficient of variation of the respective country's stock market index; AUS = dummy variable for Australia; CAN = dummy variable for Canada; GBR = dummy variable for Great Britain. Finally, to test the hypotheses of interest, the sign of γ coefficient has to be evaluated. As estimated, the dummy variable for USA has been omitted (to avoid perfect collinearity), so the coefficients for AUS, CAN and GBR are being evaluated against that of USA. The coefficients for Australia and Great Britain (γ 1 and γ 3 ) will be negative and statistically significant if semiannual interim reports are associated with less stock price volatility. In such a case, the coefficient for CAN should be statistically insignificant, indicating that the price volatility of Canadian stock are the same as those of US stocks, and that the quarterly interim report system leads uniformly to higher stock price volatility. Conversely, if the semi-annual interim reporting system leads to greater stock price volatility, then the coefficients for AUS and GBR should both be positive, while that for CAN should be insignificant or negative.
IV. RESULTS
Summary Statistics
We present in Table 2 ******************************************* Insert Table 2 here ******************************************* Table 2 also shows the distribution of the pooled cross-sectional-time series sample by country. Australia (AUS) had 2,569 observations, followed by Canada (CAN) with 4,635, Great Britain (GBR) with 9,764 and finally the United States (USA) with 34,318. Thus, observations from USA accounted for about two-thirds of the total pooled usable sample of 51,286 firm-years.
The measure of volatility adopted for this study is the coefficient of variation. This focus on the coefficient of variation allows systematic differences in scale across different countries to be neutralized, enabling a consistent comparison of the data across countries. The summary statistics for the coefficient of variation for stock price (CV_PRCE) computed for each 12 month fiscal period shows the mean across countries and years to be 17.99, with a median of 13.57, and a standard deviation of 14.81. Comparable statistics for the macroeconomic variables show a mean of 6.287 for long-term interest rates (CV_LINT), 14.50 for the producer price index (CV_PPI), 2.851 for exchange rate (CV_EXRATE), 26.62 for the growth rate of the Gross Domestic Product (CV_GDP), and 6.53 for the stock market index (CV_MKTIDX). Comparisons with the median shows that CV_PRCE is skewed to the right, while CV_PPI is left-skewed. The degree of skewness of the other variables appear to be more moderate, although the Kolmogorov-Smirnov normality test determined none of the macroeconomic variables to be able to meet the test of normality. These results suggest the need for data transformation and several specification tests in the regressions used to test the hypotheses. 
Univariate Tests of Differences By Country
To provide additional insight into the characteristics of the data, we applied some univariate tests to the data. Given the non-normality of the macroeconomic variables, we used primarily non-parametric tests, but we also report the results of the standard parametric t-test for the difference in two samples. Table 3 presents the results of the univariate tests performed to determine if there were systematic differences in the data for the four countries. ********************************************** Insert Table 3 here ********************************************** Panel A of Table 3 presents the means of the CV_PRCE and the five macroeconomic variables by country. Focusing first on CV_PRCE, the results show that the coefficient of variation of stock prices were significantly lower for Australia and Great Britain than for Canada and the United States. Both the non-parametric Kruskal-Wallis test and the parametric t-test for the difference in means confirm this. 4 The results for CV_MKTIDX show a similar lower stock market volatility for Australia and Great Britain than for Canada and the United States.
The univariate analyses of the other macroeconomic variables are not as easily explained.
For CV_LTINT, Australia has the highest volatility (7.12), followed by the United States (6.28), then Great Britain (5.13) and Canada (4.54). While the Kruskal-Wallis test shows that there are statistically significant differences in the distributions by country, the parametric t-test shows a statistically significant difference between AUS and GBR as a group versus CAN and USA as another group, even allowing for the unequal variances. This result is driven by the fact that the sample size for USA is far larger than those of the other countries, so its mean is more heavily weighted in the pair-wise comparison. A similar interpretation applies to the other macroeconomic variables where, with the exception of CV_PPI, the combined group AUS/GBR has lower means than the combined CAN/USA. In the case of CV_PPI, the results are reversed, with the combined CAN/USA having a lower mean than AUS/GBR.
Overall then, it would appear that at least a portion of the lower CV_PRCE for AUS/GBR can be explained by the macroeconomic variables. The question we examine next is whether any there would be residual amounts of stock price volatility that cannot be explained by the volatility in the macroeconomic indices.
Overall Results for Stock Volatility Test
The results of estimating the regression equation in Equation (1) are presented in Table   4 . Since part of the issue under examination is the pertinence of financial reporting intervals, we provide a simple test of the relevance of financial reporting by defining the annual period over which the coefficient of variation is computed in three different ways: (a) by calendar year without any consideration of the differences in fiscal years of the companies in the sample; (b) by restricting the analysis in such a way that the fiscal year corresponds to the calendar year;
and (c) by advancing and aligning periods in such a way that the annual period corresponds to the actual periods when the financial results are reported (hereafter referred to as reporting year).
To explain the principle involved in these three approaches, the following example may help.
Assume we have a company whose fiscal year ends in June. Under the calendar year approach in (a), the month of the fiscal year-end is ignored. Instead, we compute each year's coefficient of variation for PRCE, LTINT, PPI, EXRATE, GDP and MKTIDX using the period January to December of each calendar year. Note that, for such a company, the period of computation cuts across two fiscal years. Thus, if investors actually interpret the financial reports in the context of macroeconomic events, the lack of correspondence between the fiscal year-end and the calendar year used to compute the measure of volatility could weaken the explanatory power of the macroeconomic variables in explaining the stock price volatility.
Under the fiscal year approach in (b), the actual months of the fiscal year are used in computing the coefficient of variation for each year. Thus, for the June fiscal-year end firm, the 12-month period of computation for the volatility measure would have been July of the previous year to June of the current year. 5 Because the results here are similar to restricting the sample to December year-end firms only, we report only those found using the December year-end firms.
In the reporting year approach of (c), the period of interest is the 12 month-period in which the annual reports are released. We assumed that the annual reports are released within three- **************************************** Insert Table 4 here **************************************** The results in Table 4 are presented in three sets of columns corresponding to approaches (a) to (c) explained above. In the first set of columns, the results of the analysis by calendar year are presented. Three of the signs of the coefficients for the macroeconomic variables (CV_LTINT, CV_PPI, CV_MKTIDX) are positive as expected and statistically significant. However, the coefficient for CV_EXRATE is not statistically significant, while the coefficient for CV_GDP is unexpectedly negative and statistically significant. Since there are a priori reason to question how stock price volatility would be reduced when economic uncertainty as reflected by greater GDP growth volatility, we regard this as indicative the a calendar year-based analysis is not theoretically sound.
The second set of columns in Table 4 present the results when the sample is limited to December year-end firms only (with the fiscal year aligned with the calendar year). In this set of results, the coefficients of all the macroeconomic variables are positive (as expected theoretically), although the signs for CV_PPI and CV_GDP are not statistically significant.
Finally, in the third set of columns in Table 4 , we present the result when the 12-month reporting year is the basis over which variability is computed. The regression results show that all the macroeconomic variables are positive and statistically significant, just as is expected. Because of this consistency with economic theory, our subsequent analyses reports only the results based on the reporting year as described above.
Some other factors to note is that the regression model in (1) controls for both year (through the yearly dummy variables) and industry. In the reporting year model in column three, the yearly dummy variables are all negative until 1998 when the variable becomes insignificant, and subsequently positive and statistically significant. Similarly, for the industry dummy variables, only Hi-Tech is positive, while all the other industry dummies (relative to the Consumer Services sector) are negative.
Under both the second and third set of columns in Table 4 , the dummy variables for AUS and GBR are negative and statistically significant, while that of CAN is not statistically significant. This implies that, after taking into account the volatility of the macroeconomic variables, the stock price volatility of the two countries with semi-annual interim reporting requirements are lower than that of the United States. Conversely, stock price volatility in Canada (with its quarterly reporting requirement just as in the USA) is not distinguishable from that of the Untied States. On a very preliminary basis, these results would appear to support the alternative hypothesis that quarterly reporting appears to increase stock price volatility during the reporting year, even when the influence of the five macroeconomic variables are controlled for.
More Refined Test of Interim Reporting Effect
One difficulty with the test results reported above is that one cannot unambiguously attribute the negative coefficient for AUS and GBR to their use of semi-annual interim reporting.
The dependent variable was computed over the entire reporting interval, so the results could be due to some omitted correlated variable(s). The 12-month reporting interval contains three distinct periods: (1) the two-month period immediately following the end of the first and third quarters when quarterly interim earning information would be available for CAN and USA firms but for AUS and GBR firms; (2) the two-month period immediately following the second quarter, along with the second and third month after the fourth quarter when financial reports will be availability for all interim reporting regimes; and (3) the months on which the first, second, third and fourth fiscal quarters end when no general-purpose accounting reports of any kind is released.
The division of the 12-month reporting period into these three periods (denoted as EAD1, EAD2 and NON) permits a more rigorous examination of whether the significant terms found for the dummy variables for country are attributable to the quarterly interim reports or not. To do so, we first divide CV_PRCE into EAD1, EAD2 and NON as follows: CV_EAD1 = Standard Deviation of PRCE computed at EAD1 / Mean of stock price over entire 12-month period; CV_ EAD2 = Standard deviation of PRCE computed at EAD2 / Mean PRCE over entire 12-month period; CV_NON = Standard deviation of PRCE computed over NON / Mean PRCE over entire 12-month period.
CV_EAD1 uniquely reflects the stock price volatility during the periods when quarterly reports are available in interim reporting regimes mandating quarterly reports. At the same time, CV_EAD2 captures the volatility which accompanies either the annual report, or the semiannual report plus second quarter interim reports. So any systematic differences between investors in both interim reporting regimes upon the receipt of financial reports ought to be reflected in this variable, or in CV_NON which is computed over periods when there are no annual reports.
The results of regressing CV_EAD1 on the same variables as in Equation (1), plus the additional control variables CV_EAD2 and CV_NON are reported in Table 5 below. The expected signs for CV_EAD2 and CV_NON are positive, reflecting the likelihood that these control variables would capture ideosyncracies in the country-specific capital markets that are unrelated to the reporting regime question. This would leave the dummy variable for country to uniquely reflect the effect of the quarterly reporting frequency on stock price volatility. The continued negative sign and statistical significance of AUS and GBR along with the opposite sign or insignificance for CAN would be support for the proposition that quarterly interim reports independently increase the volatility of stock prices.
**************************************** Insert Table 5 here **************************************** The results in Table 5 are reported for both the full sample (with reporting year as the basis), and with the sample restricted to December year-end firms only. For the sake of brevity, the results for the dummy variables for year and industry, and the macroeconomic variables have been omitted in the tabular layout. As is seen in Table 5 , the results show that the coefficient for AUS and GBR continue to be negative, while that for CAN is positive in both sets of results.
Thus, this stricter test offers evidence in support of the hypothesis that quarterly interim reports appear to increase stock price volatility in interim reporting regimes which require quarterly reports.
As additional follow-up, we present in Table 6 the results of regressing CV_EAD1, CV_EAD2 and CV_NON on the same set of predictors as given in Equation 1. Because the dependent variables are computed sequentially but are deemed to be determined in a simultaneous fashion, we use the seemingly unrelated regressions approach in order to obtain more efficient estimates. The results are presented in Table 6 below. **************************************** Insert Table 6 here ****************************************
The results in Table 6 However, stock volatility around the second quarter (and half-year) report and at year-end continue to reflect economic fundamentals.
Moreover, the results in Table 6 confirm that AUS and GBR have negative and statistically significant coefficients, while CAN has a statistically insignificant coefficient in all three regressions. Thus, the quarterly reports uniquely released at the first and third quarters do not dampen but rather accentuate the higher volatility of the CAN and USA capital markets that exists in other periods.
V. CONCLUSIONS
We have examined whether different interim reporting regimes have different effects on the capital markets, using the volatility of stock prices as our measure of effect. Our results show that quarterly reporting appears to accentuate capital market volatility in the United States and Canada as compared to the capital markets in Great Britain and Australia.
The International Accounting Standards Board deliberately left the question of the interim reporting frequency to be decided by national jurisdictions. Implicit in this permissive attitude is uncertainty about the relative benefits of the greater timeliness of the interim reports versus the possible greater error in the estimates made in interim quarterly reports. By demonstrating that the quarterly reports appear to contribute to greater stock price volatility, this study has pointed out the need for more careful studies of the comparative benefits of alternative interim reporting regimes.
The findings in this paper should be thought of a preliminary contribution to the issue of the accounting disclosure regimes in a cross-national context. It is subject to some limitations that may affect the generalizability of its findings. First, given the multitude of countries with wellestablished capital markets, an extension of the study to include more countries which fall into the two interim reporting regimes will help to minimize possible ideosyncracies in the capital markets of the four countries examined in this study. Such an extension to include more countries will provide greater assurance that the results of this study are indeed attributable to the interim reporting regime.
A second limitation of the study relates to the economic indicators used as control variables. While all the variables selected can be linked theoretically to stock price volatility, it is possible that other variables not considered are also important. To the extent that such variables exist, an omitted correlated variable problem may exist. This potential problem is mitigated by the sensitivity test performed in this study in which the annual stock price volatility measure was decomposed into elements reflecting the unique effect of the quarterly reports.
However, the lack of data on exactly when each firm in the sample released its quarterly report means that the results are only approximate.
In spite of the two limitations noted above, this study has contributed to the public policy debate on the appropriate interval for interim financial reporting.
EXHIBIT II
Key Accounting Areas Likely to Lead to Significant Differences in Quarterly versus Semi-Annual Interim Reports
Accounting Area
Quarterly Interim Report Semi-annual Interim Report
Product Costing (Overhead denominatorrelated)
Discrete Basis: Use of quarterly denominator volumes will introduce seasonally-induced cost distortions into reported income that non-insiders cannot disentangle.
Integral Basis:
Use of an annualized denominator basis will smooth out seasonally-induced cost distortions in reported income for first three quarters. However, fourth quarter "catch-up" adjustments will make fourth quarter earnings forecast much more difficult.
Discrete Basis:
The use of a semi-annual denominator volume will reduce seasonally-induced cost distortions into reported income. But some residual effect will likely remain when compared to annual results.
Integral Basis:
Use of an annualized denominator basis will smooth out seasonally-induced cost distortions. Moreover, second-half "catch-up" adjustment is likely to be relatively minor in its effect on reported second-half income because of averaging over two quarters.
Manufacturing Cost variances (other than overhead denominator-related)
Discrete Basis: Existence of learning curve effects may lead to systematic inability of non-insiders to extrapolate from early quarters' results to later quarters, particularly since manufacturing cost variances are not separately disclosed.
Integral Basis:
Deferring variances expected to reverse to later quarters can mitigate the risk of non-insider errors in projecting early quarters' results. BUT, typical conservative practice of expensing all unfavorable variances while deferring favorable ones can introduce bias in the early quarters' earnings which cannot be disentangled by outsiders.
Discrete Basis:
Existence of learning curve effects may lead to slights errors by external users in extrapolating first half-year results to the second-half. However, errors will be smaller than for quarterly interim report case.
Integral Basis:
Problem of extrapolating results of first half to second half is mitigated, even if conservative practice of expensing all unfavorable variances is followed. Greater averaging over the two quarters will tend to offset the favorable and unfavorable variances to some extent.
3.Inventory Valuation
Discrete Basis: LIFO Inventory liquidation and accumulation distortions in reported quarterly earnings which cannot be untangled by external users if balance sheet details are not provided. Similar argument applies to the application of the "Lower of Cost or Market (LCM) rule".
Integral Basis:
Problem of LIFO Inventory liquidation and LCM rule in reported quarterly earnings is mitigated for external users since liquidations and revaluation expected to be reversed by yearend can be ignored in quarterly earnings reports. However, fourth quarter results may reflect some substantial inventory adjustments.
Discrete Basis:
Same issues as noted for the quarterly reports arise here, but the problems are muted because of the opportunity to average over two quarters.
Integral Basis:
Same mitigation of the problems as noted for the quarterly report. Second half-year report may reflect some inventory adjustments but report is not likely to be as significantly distorted (in relative terms) as a fourth quarter report since a longer time horizon is involved.
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Accounting Area
Period Costs Discrete Basis:
The immediate write-off of all period costs (regardless of sales) is likely to distort external users' ability to determine a firm's breakeven relationship between costs and revenues.
Comparisons with same quarter of previous year offer a solution only for mature firms.
Integral Basis:
The opportunity to apply an intra-year costdeferring technique such as the "benefits received criterion" may alleviate the problem of disassociation of expenses from sales. But this opportunity also enhances management's ability to manipulate reported quarterly earnings. Also, the fourth quarter's earnings may be difficult to predict, given the catch-up adjustments needed.
Discrete Basis:
Given the averaging over two quarters, immediate write-off of all period costs is likely to distort the breakeven relationship between sales and costs only minimally.
Integral Basis:
Same observations as for the quarterly report situation, although the negative effects pointed out are mitigated in the semi-annual context since averaging over two quarters.
Spending on Intangible Assets
Discrete Basis:
The immediate expensing of expenditures made to acquire intangible assets (R&D, advertising, software development costs) creates a distortion of quarterly operating performance, and also creates an opportunity for earnings management. Assessing the likelihood of future benefits is considerably more difficult the shorter the interval over which the assessment has to be made.
Integral Basis:
In principle, this approach provides an opportunity for management to exercise judgment in determining the likelihood of future benefits over the entire year instead of adopting a quarterly horizon. However, significant fourth quarter adjustments may be needed.
Discrete Basis:
Same problems as for the quarterly report, except the adoption of a semi-annual perspective may mitigate the problem substantially.
Integral Basis:
Same observations as for the quarterly period. The adjustments needed in the second half of the year are not likely to be material relative to the results for the half-year.
Accounting Area
Income Tax expense Discrete Basis:
If the liability approach to the calculation of income tax expense is adopted, no difficulty arises here. The deferred tax liability or tax asset is measured based on the effective tax rate based on that quarter's income. However, an outsider cannot project the likelihood of reversals and accretions of the income tax expense recognized in each quarter, given the progressive nature of the corporate tax rates. Thus, an outsider's ability to project the quarterly net earnings (after tax) to later quarters is hindered.
Integral Basis:
If the deferred method is used, the income tax expense is based on the effective annual tax rate based on management's best estimate of the annual operating earnings. Applying the liability approach (as required under SFAS No. 96) under the integral basis requires more complex calculations, including tax-planning strategies that firms might adopt by year-end. (See Bartsch 1989) . As a result, the fourth quarter catch-up adjustments are likely to be significant for most companies.
Discrete Basis:
The same arguments presented for the quarterly approach applies here as well. But the semiannual period reduces the extent of error due to a progressive tax rate being applied to a larger (half-year) earnings. Even if earnings are seasonal, the half-year accumulation will tend to depress the seasonal effect.
Integral Basis:
The catch-up adjustments required for the second half-year report is likely to be relatively modest in the context of the half-year report. Thus, extrapolating the net earnings after tax from the first half-year to the second half-year may be easier than in the quarterly earnings report context.
1 As defined in this paper, interim reports are the complete income statement with separate disclosures of revenues, expenses, and earnings for a given quarter. This may also include some abbreviated balance sheet and cash flow statement data, but not necessarily. Disclosure of only quarterly revenues do not constitute an interim report for the purposes of this paper.
2 We acknowledge the existence of a substantial body of literature which demonstrate that quarterly reports do indeed improve the ability of analysts to forecast annual earnings in the US (e.g., Abdel-Khalik and Espejo 1978; Brown and Rozeff 1979) . But we also note the findings reported by DeBondt and Thaler (1990) that the analysts appear to overreact to news. Thus, it is still an empirical question whether the lack of quarterly reports seriously handicaps investors in capital markets where only semiannual interim reports are required.
